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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely far the
Purpase of providing general guidance to enployecs of the Goddard Space Flight
Center (GSFC). This document may bhe distributed cutside GsSFC only ag a
courteay to other governmant agencies and contractors. Any distribution of
this document, or application or use of the information ceontained herein, ia
sxpressly conditioned upon, and is subject to, the following understandings
and liritations:

{a) The information was developed for general guidance only and is
gubjeot ta change at any time;

{b} Tha information was davaeloped under unique GSFC laboratory conditions
which may differ substantially from outside gonditiona;

ic) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditions;

{d) The information should not be conatrued ag a representation of
product performance by gither GSFC or the manufacturer;

{2} Neither the United States gevernment nor any person acting on behalf
of the United States government assumes any liakility resulting from
the application or use of the information.
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A radiation evaluation was p=rformed on HS2-3530RH-Q to determine

thae total dose tolerance of ithese parts. A brief summary of the

test results is provided below. For detailed lnformatlon, referyV*

to Tables I throunh TV and T _gqu-e 1

The total) dose . testlng was nerfnrmed using a cobalh- 60 gamma ray

source. Luring the radisrion testing, eight parts were irradiated
under bias (see Figure L for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
50 and 100 krads. After 100 krads, parts were anaealed at 25%¢
for 24 and le8 hours, and then the irradiation was ctontinued up
to 200 and 300 krads (cumulative). The dose rate was between
2.5-5 krads/hour, depending on the total dose level (see Takle I
for radiation schedule). After sach radiation expasure and ..
annealing treatment, parts weyz electrically tested according to
the test conditions and the snecification limits listed in Table
ITTI.

All parts passed all tests on irradiation up to 50 krads. At 100
Krads, two parts marginally excseded the specification limits on
input bias current {Ib+ and Ib-). These two parts were measuring
approximately 25 naA, while tne specification limit was 20 na.
Howeveyr, all other parts wer= well within the specification
limits for all tests on irradiation up to 100 krads. On annealing

the parts for 24 and 168 hours, the parts showed partial recovery
in Ib+ and Ib-. )

On continued irradiation to 200 and 300 krads (cumulative), all
parts exceeded the specification limits on Ib+, Ib-, and open
loop gain (AOL). No significant degradaticn was observed for any
other parameter. Table IV provides a summary of the electrical
measurenents after total dose exposures and annealing.

Any further details about this evaluation can be cbtained upon
regquaest. If you have any guestions, please call me at 731-8661.
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TABLE I. Part Information

Generic Part Number: HS2-3520RH=-Q

ISTP Common bBuy

Part Number: H32-3530RH-Q

ISTP Common Buy

Control Number: 436

Manufacturer: Harris

Quantity Procured: 378 .
i

Lot Date Code: . 9010

—Quantity Tested: 10

Serial Nunbers of )

Radiation Samples: 23,24,25,26,27,28,29,30

Serial Numbers of

Contrel Samples: 21,22

Part Function: Low Power Programmable Operational

Ampiifier
Part Technology: Bipelar, Radiation Hardened
Package Style: TO~99 (radial lead - 8 pin)



TABRLE TT. Radiation Schedule

EVENTS LOSE RATE

1) Initial Electrical Measuremsants

2) 50 krads irradiatiaon 2.5 krads/hr
Pest 50Kkrads Electrical Measurements

3) 100 krads irradiation 2.5 krads/hr
Fost 100krads Electrical Measurements

4) 24 hrs annealing
Post 24 hr Electrical Measurements

5) 168 hrs annealing
Post 1658 hr Electrical Measurements

§) 200 krads irradiation 5 krads/hr
Post 200krads Electrical Measurements

7) 300 krads irradiation 5 krads/hr
Past 200krads Electrical Measurements

All electrical measurements performed at 25°C.
A}l parts radiated under bias, see Figure 1.

Annealing performed at 25°C under bias, see Figure 1.

DATE

10/15

10/15
10/16

10/16
10/17

10/18

10,24

10/24
10/25

L0/25
10/26



TABLE IXII. Electrical Characteristics and Test Specificatigns
for IS2-3530RH-Q 11,2},

BIN#1 BIN#2Q

Parameter Syvmbol min max _ min max Unite
Offset Vaoltage Vs 3 3 - mv
Input Bias Current Ibias 20 my
Input Offset Current 105 T 5 nh
Large Siganl
VYoltage Gailn AQL 11} £S5 kv /v
Common Kode
Rejection Ratie CMRR 80 g0 ; dB
Supply Current ICC 150 T 15 ul
Power Supply
Rejection Ratic PSREE a0 a4 4B
Dutput Voltage Swing Vo £12.5 *12.5 v

BIN#2 BIN#4

Parameter Symbaol min max min mas Units
Larges Signal
Voltage Gain ACL 25 T 25 kv/v
Common Mode
Rejestion Ratlo CHMRE 80 8¢ dp
Supply Current IcC B 150 15 ¥
Power Supply
Redection Ratis PSRR a0 BO dB
Output Voltage Swing Vo +2.0 2.0 v
QEfset Voltage VOSs 3 3 mv

Nokaes: -
1) The f¢llowlng nomenclature 1le ueed for the rest measurements under
differeny gonditions:

BIN#l: Vs = x15V, Iset = 15ul

BINKZ: Vs = =3V, Iset loud

BINf3: V5 = +15V¥, Iset = l.5ui

BTIMNE4 - Va8 = +31V¥, Iget = 1,503

~4

Y0 measurements at ¥a = +3V could not be made reliably because of

fficuley with tesk equipment. These measurements are therefore not
.ncluded in Table IV,



TAELE IV:

Summary of Electrical Mg “urements after Total Dose

Exposures and Annealing, for HS2-3 H-G 1/, 2/.
BINH1, V& = 215V ,IBET = 1%5ua
. Total Doae Exposdre {krada)
Initinls 50 100 Annealing ar 25°C 260 300
24 hra. 163 hre,

Spae. Limics
Paramecers min max madak sd mean ad mann =4 nean 3d mean sd maan ad nean gd
ICC UR 150 14:2.5 4.8 ]|129.5 5.11129.5% 5.3 | 129.3 5.4 | 128.8 3.2 L35 5.BE [125.3 4.9
~Ice uh -150 -126 7.6 -1ll6 B.B =114 5.2 -115 6.7 -114 8.5 ; -1il 5 -14% 6.5
Y21 nv 3.0 2.3 1.2 0.3 1.t 0.4 1.1 g, 1.1 0.4 1.1 4.5 1.1 8.6 1.1
1105 nhk ‘5.0 -0.3 3.5 -0.5 9.9 -0.7 1.2 0.6 1.2 -0.5 i ~0.d 1.5 -1l 1.8
iIb~ nA 20 9.6 1.7 13.6 2.4 1%.2 1.4 18.2 3.4 17.2 3.1 32.1 6.5 38.3 7.6
Ib- na 20 10.1] 1.8 | 1a.2| 2.6 19.9| 3.8 18,8 3.6 17.72| 3.s 337 6.4 do.1| 7.7
Iktas na 20 t.5 1.8 13.% 2.6 19.6 1.6 1.4 3.4 17.4 3.2 32.6 6.4 5.6 7.5
vog2 my 3.0 8.3 1.2 1.3 1.1 0.2 1.1 0.4 1.1 9.4 b | 0.5 1.1 0.6 1.1
AOL AT g0 141.8 g (110.3 E.7| 5¢.4 €.6| 37.6 7.1]101.5 7.3] 75.5 6.7 64.1 6.1
CMRR dn g0 26,1 1| 94.4 2.4 93 2.1] 93 2.4 93.4 2.4 91.3 2| 90.1 1.6
*PSRR 4\ 80 t1z2.4 | 10,7 |106.1 1.9 | 104.3 3.6 | L04.3 3.1 | 104,86 3.7]1aL.¢ 2.7 $9.8; 2,7
- PSRR d8 an 105.5 5.4 |105.5 5.4 | 105,23 4.9 | 105.8 5.4 |105.8 5.6 | 108.1 .7 | 105.6 5.3
el v [12.5 14.1 0F 14.% 0| 14,1 0t 14,1 o] 14.1 o1 1i.1 0 14.1 q
V3 v |12.5 -33.1 0.1]-13,1 0| -13.1 0| -13.1 g -13.1 0 -13 ! v -13 Q

BINEZ, ¥5 = «3¥, ISET = 15uh

Spac, Llmita Inltials 50 100 24 hra. 168 hras. 200 300
Parameters min max mesn ad mean &d mean sd mean ad maan ad mean sd mean ad
Ice uk 150 | 124.1 5.8 | 114.5 5.4 |110.5 5.8 |113.8 4.7 {1138 3.5 |1l10.9 6.4 | 110.5 5.6
~Ice up ~150 =148 5.1 -07 4.5 -5%a 5.4 -99 5.9 |-97.3 6.4 | -06.8 4.9 | -95.13 5
vosi my 3.0 .3 1.1 1.2 1.1 0.3 1.1 0.3 1.1 0.2 i.l 0.4 1.1 0.4 1.1
ROL kv /v 25 7.1 5.8 56.6 3.8 45.1 3.8 50.9 2.7 50.1 2.6 3B.5 2.5 3.0 .2
CMRR dE 80 B5. 3 1.8 | 93.3 1.4 sp.9 2.4 81.1 2.5 | sivs 2.7 8&.3 11 87.5% 4.3
+PSRE 1] 40 102.1 4 9B 2.4 95.8 2.2| 9¢6.9 2| 96.8 1.5 94.6 1.9 | $3.4 1.4
-PSRR db g0 110.3 4.4 107.9 5.4 | 103.a 4.7 | 107.1 i.r|167.8 4 | 105,59 .7 | 106.3 3.8




" TARLE IV ' atinued).
BIN#d, ¥5 = 15V, ISET = 1.5uk
Tortal Dose Exposure {krads)
Inleiala 50 100 Annealling at 25°C 203 340
24 hrs. 163 hrs.
gpec. Liwics
Parametera min max mearn ad mean sd meAn B mean sd mean sd mean gd Tann sd
[1ce ui 15 12.7 2.2 12,8 1.5 13.32 4 10.7 1.7 12.4 1.0 1c.8 3.3 11.7 1.9
-JCC( =) ul 15 11.9 1. 10.H 2.2 12.1 2.3 11.2 1.6 11,1 2.1 4.8 1.2 5.3 2.9
YO8l my 3 0.1 1. 6.4 1.0 0.4 1.0 {.5 1.0 0.4 1.9 0.8 a. 0.3 1.3
Iog bA 5000 5.2 67 =32 128 -7 215 =52 ans =40 171 -1i5 als -93 520
Yyosg2 Yy 3000 0.1 1.1 0.4 L.D 0.4 L.0 1.% 1.0 ‘0.4 1.0 0.E 0.3 ¢.4 1.2
AOL L4 AN 65 124 g a2 7 T 7 11 7 gD g 43 7 33 12
CHMER de 80 45 3 21 2 91 2 91 P a1 2 g9 2 a7 2
+FSRR dB 80 109 5 104 4 Lo3 A 103 L] 103 3 144 3 96 3
~-F3RR ae 80 104 5 103 5 La5 4 1014 5 102 1 104 5 105 4
+VD v 12.5 14.2 i 14.2 a 14.2 0 14.7 a 1 1é&.2 b id.2 1] 14 .2 0
-vo(-) v [12.5 13.3 0 13.2 0 13.2 a 13,2 o | 13.2 0 13.2 0 12.8 | 0.3
BIN4d, V5 = x3¥, ISET = 1.5ua
Spec. Limlte Initlale S0 100 24 hrs.- L5E hrae. 200 and
Paramertarsg min Max mean zd meEan ad mean sd e st Bd mnean sd Meat ad mean sd
1cc ua 15 10.6 3.7 1.4 1.8 1:.2 2.2 10.9 1.4 a.0 1.9 10.3 1.8 10,0 2.0
—I¢ol-) ui 15 6.4 1.1 7.2 1.5 10.3 1.9 e.0 2.4 7.9 1.8 5.8 2.3 7.5 2.
vOEL nv .G 0.2 1.0 0.3 1.0 9.4 0.9 [ | 1.0 0.3 1.0 0.6 0.9 9.2 23
ROL XYY 25 54 4 17 5 is 3 3% 3 40 4 25 t 20 a
TMER dB 80 91 3 a9 2 i) 2 g7 2 a7 2 Ed b Az 2
+PSKR 1) 80 100 3 97 2 85 z 56 3 §5 2 92 z 91 3
-PSRR dB an 19% & 111 5 L1 ] 109 g 113 9 108 1 105 1
Notes:
1/ The mean and atandard deviation values were calculated over the elght parts irradiated in this

testcing
chis table.

L1

The control samples remained constant throughout the testing and are not included in

2/ ¥o measuraments at Vs = 23V could not be made relizbly because aof difficulty with tast

equipment;

therefore these measurements are nod: included in Table IV,
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Notes:
VIN = 5 *0.5VDC
V' s8hall be 15.0 +0¢.5V y ¥~ shall be -15.0 0.5V

Rg shall be 820 Ohm, 0.25 watt +5%
Ry, shall be 3.3 kOhm, 0.25 watt +5%
Rger shall be 1 MOhm, 0.25 watt *53%

FIGURE 1. Radiation Bias Circuit



